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(57) Abstract: An apparatus and method for locking a catheter within a patient enables the catheter to be easily and securely locked 
and prevents the catheter from being inadvertently unlocked. The locking catheter includes an elongated body member including 
a proximal portion and a distal portion, a first proximal member, an elongated flexible member, and a second proximal member 
releasably couplable to the first proximal member to allow selective locking and unlocking of the elongated flexible member there- 
between. The second proximal member includes a channel. The elongated flexible member extends from the distal portion of the 
elongated body member, through the first proximal member, and through the channel of the second proximal member. The elongated 
flexible member is slidable through the channel thereby allowing the distal portion of the elongated body member to be drawn toward 
the proximal portion of the elongated body member to form a loop in the distal portion of the elongated body member. 
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Cross Reference to Related Case 
This claims priority to and the benefit of Provisional U.S. Patent Application Serial No. 
60/195,93 1 filed April 10, 2000, the entirety of which is hereby incorporated by reference. 

Technical Field 

5 The invention relates generally to catheters and more particularly to pigtail locking 

catheters. 

Background Information 
Kidney catheterization and bladder catheterization are medical procedures that permit 
drainage of the kidney or bladder after surgery or when the urinary system is blocked by an 

1 0 obstruction. Catheters designed for draining the bladder can be inserted percutaneously by first 
piercing the lower abdominal wall with a large hypodermic needle, fitting a cannula over the 
needle, and then placing the catheter within the bladder. The kidney can be accessed 
percutaneously through the middle of the back of the patient. Catheters are also used to drain 
other viscera such as the abdominal cavity, the stomach, and the biliary system. 

15 To ensure drainage and inhibit movement of the catheter firom its placement in a kidney 

or bladder, a catheter with a pigtail loop at its distal end is often used. After the catheter is 
inserted into the kidney or bladder, the pigtail loop is formed at a distal section of the catheter by 
pulling on a proximal end of a suture. The suture extends through and out of the catheter. A 
proximal portion of the suture is then secured to hold it in place and retain the loop shape at the 

20 distal section of the catheter. 

One such lockable pigtail loop catheter was available from Boston Scientific Corporation 
of Natick, Massachusetts under the name "Microvasive Special Percutaneous Nephrostomy 
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Catheters." With the Special Percutaneous Nephrostomy Catheter, the suture was secured by 
screwing a separate, loose cap onto the proximal end of the catheter, thereby trapping the suture 
and securing it. Other locking arrangements also are known. 

Summary of the Invention 
5 The invention relates generally to locking catheters and methods for using such locking 

catheters. In one aspect, the invention involves a locking catheter. The locking catheter includes 
an elongated body member which defines a central lumen. The elongated body includes a distal 
portion and a proximal portion where at least a portion of the elongated body is for placement 
within a patient. The locking catheter further includes a first proximal member disposed at the 

1 0 proximal portion of the elongated body member and defines a central passageway which extends 
therethrough and is coaxial with the lumen. The locking catheter further includes an elongated 
flexible member. The elongated flexible member includes a first end and a second end. The first 
end is coupled to the distal portion of the elongated body member and extends through both at 
least a portion of die central lumen of the elongated body member and the central passageway of 

15 the first proximal member. The second end is disposed external to the elongated body member. 
The locking catheter further includes a second proximal member releasably couplable to the first 
proximal member to allow selective locking and unlocking of the elongated flexible member 
therebetween. The second proximal member defines a central passageway which extends 
therethrough and a separate channel which also extends therethrough. The elongated flexible 

20 member extends through the separate channel and is slidable therethrough to allow the distal 

portion of the elongated body member to be drawn toward the proximal portion of the elongated 
body member to form a loop in the distal portion when the first and second proximal members 
are decoupled. The central passageway of the second proximal member extends coaxially from 
the central passageway of the first proximal member and the elongated flexible member is 

25 compressed between the first and second proximal members and is non-slidable through the 
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separate channel to secure the loop when the first and second proximal members are coupled 
together. 

In one embodiment the locking catheter further comprises a grommet which defines a 
central passageway extending therethrough. The grommet is disposed between the first proximal 
5 member and the second proximal member with the central passageway of the grommet coaxial 
with the central passageway of the second proximal member. The grommet creates a seal 
between the first proximal member and the second proximal member when the first proximal 
member is coupled to the second proximal member. 

In another embodiment, the grommet also defines a channel extending therethrough and 
10 the elongated flexible member extends through the channel of the grommet. 

In still another embodiment, the first proximal member is a female luer connector and the 
second proximal member is a male luer connector. 

In yet another embodiment, the central lumen of the elongated body member, the central 
passageway of the first proximal body, and the central passageway of the second proximal body 
15 are configured to receive a stylet. 

In other embodiments, the elongated member comprises plastic. 
In still other embodiments, the elongated member includes a plurality of apertures for 
allowing fluid to flow into and out of the central lumen of the elongated member. 

In yet other embodiments, the first proximal member includes a valve which is open 
20 when the first proximal member is coupled to the second proximal member, and which is closed 
when the first proximal member is decoupled from the second proximal member. 

In another embodiment, the first proximal member includes a ratchet and the second 
proximal member includes teeth. The ratchet engages the teeth when the second proximal 
member is coupled to the first proximal member and prevents the second proximal member from 
25 inadvertently decoupling from the first proximal member. 
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In another embodiment, the first proximal member includes one of a male and female 
latch and the second proximal member includes the other of a male and female latch. The male 
latch includes a prong and the female latch includes a notch. The male latch engages the female 
latch when the first proximal member is coupled to the second proximal member and prevents 
5 the first proximal member from inadvertently decoupling from the second proximal member. 

In yet another embodiment, the first proximal member includes a first latch which 
includes a first set of teeth and the second proximal member includes a second latch which 
includes a second set of teeth. The first set of teeth engages the second set of teeth when the first 
proximal member is coupled to the second proximal member and prevents the first proximal 
10 member from inadvertently decoupling from the second proximal member. 

In still another embodiment, the second proximal member includes a spool to wind the 
elongated flexible member therearound when the second proximal member is coupled to the first 
proximal member. 

In yet another embodiment, the locking catheter further includes a second elongated body 
15 member which defines a central lumen extending therethrough. The elongated body member 
includes a first port and a second port The first port is removably couplable to the second 
proximal member and extends coaxially from the central passageway of the second proximal 
member. The second port is connectable to a device external to the patient 

In other embodiments, the first port includes a valve for sealing the central passageway of 
20 the second proximal member when the second port is decoupled from the device external to the 
patient. In some embodiments, the valve is a stopcock. 

In another aspect, the invention involves a method of locking a catheter in a patient The 
method includes providing a locking catheter. The locking catheter includes an elongated body 
member which defines a. central lumen. The elongated body includes a distal portion and a 
25 proximal portion where at least a portion of the elongated body member is for placement within 
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a patient. The locking catheter further includes a first proximal member which is disposed at the 
proximal portion of the elongated body member and defines a central passageway which extends 
therethrough and is coaxial with the lumen. The locking catheter further includes an elongated 
flexible member which includes a first end and a second end. The first end is coupled to the 

5 distal portion of the elongated body member. The elongated flexible member extends through 
both at least a portion of the central lumen of the elongated body member and the central 
passageway of the first proximal member with the second end disposed external to the elongated 
body member. The locking catheter further includes a second proximal member releasably 
coupiable to the first proximal member to allow selective locking and unlocking of the elongated 

10 flexible member therebetween. The second proximal member defines a central passageway 
extending therethrough and a separate channel also extending therethrough. The elongated 
flexible member extends through the separate channel and is slidable therethrough to allow the 
distal portion of the elongated body member to be drawn toward the proximal portion of the 
elongated body member 

1 5 The method further includes inserting at least the distal portion of the elongated body 

member into the patient and pulling the elongated flexible member through the separate channel 
of the second proximal member to draw the distal portion of the elongated body member toward 
the proximal portion of the elongated body member and thereby forming a loop in the distal 
portion. The method further includes coupling the first and second proximal members together 

20 to compress' and lock the elongated flexible member and secure the loop. 

In still another aspect, the invention involves a locking catheter. The locking catheter 
includes an elongated body member defining a central lumen and comprising a distal portion and 
a proximal portion, where at least a portion of the elongated body member is for placement 
within a patient. The locking catheter further includes a first proximal member disposed at the 

25 proximal portion of the elongated body member and defines a central passageway extending 
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therethrough and a separate channel extending therethrough. The central passageway of the first 
proximal member is coaxial with the lumen. The locking catheter further includes an elongated 
flexible member. The elongated flexible member includes a first end and a second end. The first 
end is coupled to the distal portion of the elongated body member and the elongated flexible 

5 member extends through at least a portion of the central lumen of the elongated body member, 
the central passageway of the first proximal member, and the separate channel. The elongated 
flexible member is slidable through the separate channel to allow the distal portion of the 
elongated body member to be drawn toward the proximal portion of the elongated body member 
to form a loop in the distal portion, with the second end disposed external to the elongated body 

10 member. The locking catheter further comprises a second proximal member releasably 

couplable to the first proximal member to allow selective locking and unlocking of the elongated 
flexible member therebetween. The second proximal member defines a central passageway 
extending therethrough, and the central passageway of the second proximal member extends 
coaxially from the central passageway of the first proximal member. The elongated flexible 

1 5 member is compressed between the first and second proximal members and is non-slidable 

through the separate channel and secures the loop when the first and second proximal members 
are coupled together. 

The foregoing and other objects, aspects, features, and advantages of the invention will 
become more apparent from the following description, the drawings, and from the claims. 
20 Brief Description of the Drawings 

In the drawings, like reference characters generally refer to the same parts throughout the 
different views. Also, the drawings are not necessarily to scale, emphasis instead generally 
being placed upon illustrating the principles of the invention. 

Fig. 1 A is an illustrative diagram of a locking-pigtail catheter according to one 
25 embodiment of the invention. 
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Fig. IB is an illustrative perspective pulled-apart view of the male and female luer 
connectors of the locking-pigtail catheter shown in Fig. 1 A. 

Fig. 1C is an illustrative diagram of the locking-pigtail catheter disposed within a patient 
in an unlocked position according to one embodiment of the invention. 
5 Fig, ID is an illustrative diagram of the locking-pigtail catheter disposed within a patient 

in a locked position according to one embodiment of the invention. 

Fig. 2 is an illustrative perspective view of a locking-pigtail catheter and a connection 
tube according to one embodiment of the invention. 

Fig. 3 A is an illustrative perspective view of a possible arrangement of the components of 
10 the lock and the elongated flexible member of the locking-pigtail catheter shown in Fig. 1 A. 

Fig. 3 B is an illustrative perspective view of a possible arrangement of the grommet and 
the elongated flexible member according to another embodiment of the invention. 

Fig. 3 C is an illustrative perspective view of a possible arrangement of the grommet and 
the elongated flexible member according to yet another embodiment of the invention. 
15 Fig. 3D is an illustrative perspective view of a possible arrangement of the grommet and 

the elongated flexible member according to still another embodiment of the invention. 

Fig. 3E is an illustrative perspective view of a possible arrangement of the grommet and 
the elongated flexible member according to yet another embodiment of the invention. 

Fig. 3F is an illustrative perspective pulled-apart view of the male and female luer 
20 connectors of the locking-pigtail catheter according to another embodiment of the invention. 

Fig. 3 G is an illustrative perspective pulled-apart view of the male and female luer 
connectors of the locking-pigtail catheter according to still another embodiment of the invention. 

Fig. 3H is an illustrative perspective pulled-apart view of the male and female luer 
connectors of the locking-pigtail catheter according to yet another embodiment of the invention.' 
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Fig. 31 is an illustrative perspective pulled-apart view of the male and female luer 
connectors of the locking-pigtail catheter according to still another embodiment of the invention. 

Fig. 4 is an illustrative diagram in partial longitudinal cross-section of a coupled male and 
female luer connector according to one embodiment of the invention. 
5 Fig. 5 is an illustrative diagram in partial longitudinal cross-section of a coupled male and 

female luer connector with a mechanism to prevent inadvertent decoupling according to one 
embodiment of the invention. 

Fig. 6 is an illustrative diagram in partial longitudinal cross-section of a coupled male and 
female luer connector with a mechanism to prevent inadvertent decoupling according to another 
1 0 embodiment of the invention. 

Fig. 7 A is an illustrative diagram of a coupled male and female luer connector with a 
mechanism to prevent inadvertent decoupling according to yet another embodiment of the 
invention. 

Fig. 7B is an illustrative diagram in partial longitudinal cross-section of the mechanism to 
15 prevent inadvertent decoupling shown in Fig. 7 A. 

Fig. 7C is an illustrative diagram of a coupled male and female luer connector with a 
mechanism to prevent inadvertent decoupling according to another embodiment of the invention. 

Fig. 7D is an illustrative diagram in partial longitudinal cross-section of the mechanism 
to prevent inadvertent decoupling shown in Fig. 7C. 
20 Fig. 7E is an illustrative top view diagram of the female luer connector portion of the 

mechanism to prevent inadvertent decoupling shown in Fig. 7C. 

Fig. 8 is an illustrative diagram in partial longitudinal cross-section of a decoupled male 
and female luer connector with a mechanism to prevent inadvertent decoupling according to still 
another embodiment of the invention. 
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Fig. 9 is an illustrative diagram in partial longitudinal cross-section of a male and female 
luer connector with a mechanism to prevent inadvertent decoupling according to another 
embodiment of the invention. 

Fig. 1 OA is an illustrative diagram of a coupled male and female luer connector with a 
5 mechanism to prevent inadvertent decoupling in an unengaged position according to another 
embodiment of the invention. 

Fig. 1 OB is an illustrative diagram of a coupled male and female luer connector with the 
mechanism to prevent inadvertent decoupling shown in Fig. 1 OA in an engaged position. 

Fig. 10C is an illustrative diagram of the mechanism to prevent inadvertent decoupling 
10 shown in Fig. 10A and 10B being disengaged. 

Fig. 1 1A is an illustrative diagram of a locking-pigtail catheter including a spool 
according to one embodiment of the invention. 

Fig. 1 IB is an illustrative diagram a suture wound around the spool of the locking-pigtail 
catheter shown in Fig. 1 1 A. 
15 Description 

The present invention is used to drain viscera such as the kidneys, bladder, abdominal 
cavity, the stomach, and the biliary system. Referring to Fig. 1A, Fig. 1C, and Fig. ID, in one 
embodiment, the pigtail-locking catheter 100 includes an elongated body member 102, a female 
luer connector 106, a male luer connector 1 12, and an elongated flexible member 104. The 
20 elongated body member 102 includes a plurality of apertures 1 10 disposed along the length of 
the elongated body member 102 and in the distal portion 125, and a central lumen 131 that 
extends the entire length of the elongated body member 102. The plurality of apertures 110 
provide access to the central lumen 131 to facilitate fluid flow into and/or out of the elongated 
body member 102. The female luer connector 106 includes an opening 108 and a rim 308. The 
25 male luer connector 112 includes an inner wall 134 and a cap 122. 
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The elongated flexible member 104 is coupled to a distal portion 125 of the elongated 
body member 102, extends outside of the elongated body member 102 through a distal opening 
130, and reenters the elongated body member 102 through another opening 128 disposed in a 
middle section of the elongated body member 1 02. The elongated flexible member 1 04 extends 
5 inside the elongated body member 102 through the opening 128 and along the central lumen 131 
of the elongated body member 102 to the proximal end 126 of the elongated body member 102. 
In one embodiment, the elongated flexible member 104 tied to the distal portion 125. In other 
embodiments, the elongated flexible member 104 can be glued to the distal portion 125 or 
formed in the distal portion 125. 

10 In another embodiment, the elongated flexible member 104 is coupled to the female luer 

connector 106 and extends through the elongated body member 102 to the distal portion 125. 
The elongated flexible member 104 extends outside the elongated body member 102 through the 
distal opening 130 and reenters the elongated body member 102 through another opening 128 
disposed in a middle section of the elongated body member 102. The elongated flexible member 

15 1 04 extends inside the elongated body member 1 02 from the opening 128 and along the central 
lumen 13 1 of the elongated body member 102 to the proximal end 126 of the elongated body 
member 102. In other embodiments, the elongated flexible member 104 can be glued to the 
female luer connector 106 or formed in the female luer connector 106. 

Referring to Figs. 1C and ID, the distal portion 125 of the elongated body member 102 

20 straightened with a stiffening stylet 1 66 disposed within the central lumen 131 of the elongated 
body member 102 is inserted into a patient's bladder, for example, over a guidewire 168. The 
stiffening stylet 166 and the guidewire 168 are removed from the patient's body leaving the 
distal portion 125 of the elongated body member 102 disposed within the patient's bladder. The 
male luer connector 1 12 is decoupled from the female luer connector 106. The elongated 

25 flexible member 1 04 is pulled through a channel 1 1 8 in the male luer connector 1 12 to draw the 
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distal portion 125 of the elongated body member toward the proximal portion 126 of the 
elongated body member to form a loop in the elongated body portion 102. As the elongated 
flexible member 104 is pulled through the channel 1 18, the male luer connector 1 12 is moved 
toward the female luer connector 106 until the male luer connector 112 engages the female luer 
5 connector 1 06. When the male luer connector 1 12 engages the female luer connector 1 06, an 
inner wall 134 of the male luer connector 1 12 is inserted into an opening 108 of the female luer 
connector 106. The elongated flexible member 104 is compressed between the rim 308 of the 
opening 108 and the cap 122 of the male luer connector 112 thereby locking the elongated 
flexible member 1 04 in place and locking the distal portion 125 of the elongated body member 

10 102 in the looped position. 

Referring to Figs. 1A, IB, and 2, the female luer connector 106 is coupled to the 
proximal portion 126 of the elongated body member 102 and includes a central passageway that 
extends therethrough which is coaxial with the central lumen 131 of the elongated body member 
102. The elongated flexible member 104 extends through the central passageway of female luer 

15 connector 106 and out of a proximal opening 108. In one embodiment, the elongated flexible 
member 104 is a suture thread made of nylon or other similar material of comparable strength. . 
In other embodiments, the elongated flexible member 104 can be a thread or a flexible metal 
wire. 

The male luer connector 1 12 includes an inner wall 134 defining a central passageway 
20 120 that extends therethrough, a cap 122 defining a space 132 between the inner wall 134, and a 
channel 1 1 8 located in a wall of the cap 120. The elongated flexible member 1 04 extends into 
the space 132 of the male luer connector 1 12 and exits through the channel 118. The elongated 
flexible member 104 includes a knot 105 disposed at the proximal end of the elongated flexible 
member 104 to prevent the elongated flexible member 104 from sliding out of the channel 118 or 
25 the male luer connector 1 12 from being loose or lost. The elongated flexible member 104 slides 
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through the channel 118 and allows the distal portion 125 to be drawn toward the proximal 
portion 126 to form a loop in the distal portion 125. As the elongated flexible member 104 is 
drawn through the channel 1 18, the male luer connector 1 12 is moved toward the female luer 
connector 106 until the male luer connector 1 12 engages the female luer connector 106. When 
5 the male luer connector 112 engages the female luer connector 106, the inner wall 134 is inserted 
into the opening 108 of the female luer connector 106 with the central passageway 120 being 
coaxial with the central passageway in female luer connector 106. The elongated flexible 
member 104 is compressed between the rim 308 of the opening 1 08 and the cap 122 thereby 
locking the elongated flexible member 104 in place and locking the distal portion 125 of the 

10 elongated body member 102 in the pigtail position. By compressing the elongated flexible 
member 104 between the rim 308 of the opening 108 and the inner wall 134, the elongated 
flexible member 104 does not interfere with the seal between the male luer connector 1 12 and 
the female luer connector 106 when these two parts are coupled together and does not cause 
wicking along the elongated flexible member 104 and out of the catheter 1 00. 

15 In one embodiment, the male luer connector 1 12 and the female luer connector 106 are 

made of molded bio-compatible plastic. In other embodiments, the male luer connector 112 and 
the female luer connector 106 are made of metal, such as surgical steel or aluminum. In still 
other embodiments, the male luer connector 1 12 and the female luer connector 106 need not be 

® used and instead, other similar interference fit connectors can be used that will provide a seal and 

20 compress the elongated flexible member 104. The luer connector, male or female, is fitted on 
the elongated body member 102 by force fitting, gluing, or molding. In spme embodiments, the 
elongated body member 102 can be made of plastic, nylon, polyethylene, ethylene-vinyl acetate 
co-polymer, or similar material. 

Referring to Figs. IB, 2, and 3 A, in another embodiment, a grommet 1 16 made of 

25 compressible material is placed inside the space 132 of the cap 122 surrounding the inner wall 
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134. When the male luer connector 1 12 engages the female luer connector 106, the grommet 
1 16 is compressed between the rim 308 of the opening 108 and the cap 122 and creates a seal 
between the male luer connector 112 and the female luer connector 106. As shown in Fig. IB 
and 3 A, the elongated flexible member 104 may radially extend through a channel 124 in the 
5 grommet 116. When the male luer connector 112 engages the female luer connector 1 06, the 
grommet 1 16 is compressed and the grommet 116 thereafter compresses the elongated flexible 
member 104 (as shown in Fig. 4) thereby locking the elongated flexible member 104 in place 
and locking the distal portion 125 of the elongated body njember 102 in the pigtail position. 

The elongated flexible member 104 may also be compressed and thereby locked by the 

1 0 grommet 1 1 6 in a variety of ways. Referring to Figs! 3B, in one embodiment, the elongated 
flexible member 104 extends through the central passageway 302 of the grommet 116 and is 
compressed between the interior surface 3 10 of the grommet 116 and the exterior surface of 
inner wall 134. Referring to Fig. 3C, in another embodiment, the elongated flexible member 104 
extends between and is compressed by the exterior surface 3 12 of the grommet 116 and an 

15 interior surface 136 of the cap 122. Referring to Fig. 3D, in still another embodiment, the 
elongated flexible member 104 extends longitudinally through the wall of the grommet 116. 
When the grommet 1 16 is compressed, the elongated flexible member 104 is compressed. 
Referring to Fig. 3E, in yet another embodiment, the elongated flexible member 104 is 
compressed between the distal face 306 of the grommet 116 and the rim 308 of the female luer 

20 connector 106. In one embodiment, the grommet 1 16 is made of latex. In other embodiments, 
the grommet 116 can be made of silicone or foam. 

The benefit of using the grommet 116 between the male luer connector 1 12 and the 
female luer connector 106 is that a better seal is created between the male luer connector 112 and 
the female luer connector 106, wicking is prevented in the case where the elongated flexible 

25 member 1 04 is inadvertently compressed between the male luer connector 1 12 and the female 
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luer connector 106, and the elongated flexible member 104 is held more securely thereby 
maintaining the loop in the distal portion 125 of the elongated body member 102. 

Referring to Figs. 3F, 3G, and 3H, the positions of the female luer connector 106 and the 
male luer connector 1 12 may be reversed. In such embodiments, the male luer connector 1 12 is 
5 coupled to the proximal portion 126 of the elongated body member 102, and the female luer 
connector 106 is releasably couplable to the male luer connector 1 12. The elongated flexible 
member 104 may also be compressed and thereby locked by the grommet 1 16 in a variety of 
ways as shown in Figs. 3F, 3G, and 3H. 

Referring to Fig. 31, in another embodiment, the elongated flexible member 104 exits the 
10 central passageway 120 of the male luer connector 112 through an opening 320 in the inner wall 
134. The elongated flexible member 104 pass through the channel 124 in the grommet 116 and 
then passes through a passageway 322 in the female luer connector 106. 

Referring again to Figs. 1 A and 2, the male luer connector 1 12 includes proximally a 
female luer portion 1 14 which is used to mate with a male luer connector 204 of a connection 
15 tube 202. The connection tube 202 is used to connect the locking-pigtail catheter 100 with a 
medical device such as a collecting bag, for example. 

Referring to Fig. 4, typically, the male luer connector 112 and the female luer connector 
106 are threaded and are held together when the threads 402 of the male luer connector 112 
engage the threads 404 of the female luer connector 106. The male luer connector 204 of 
20 connection tube 202 and the female luer portion 1 14 of the male luer connector 1 12 are also 
similarly threaded. The male luer connector 204 and the female portion 114 are held together 
when the threads 406 of the male luer connector 204 engage the threads 408 of the female luer 
portion 1 14. When a patient attempts to disconnect the connection tube 202 from the locking- 
pigtail catheter 100, the patient may accidentally disengage the male luer connector 1 12 from the 
25 female luer connector 106 instead of disengaging the male luer connector 204 from the female 



WO 01/76677 



PCT/USO 1/11693 



-15- 

portion 114 and thereby unlock the loop in the distal portion 125 and increase the risk of 
dislodging the catheter 100 from the body cavity. To prevent the male luer connector 112 from 
being inadvertently disengaged from the female luer 106, various safety features may be 
incorporated into the male luer connector 1 12 and the female luer connector 106 and are 
5 discussed below. 

Referring to Fig. 5, in one embodiment the male luer connector 112 includes a cap 504 
which includes one or more prongs 506. The female luer connector 106 includes one or more 
notches 502. When the male luer connector 1 12 and the female luer connector 106 engage each 
other (by pushing or screwing them together, for example), the prongs 506 engage the notch 502 

10 and prevent further rotational motion of the male luer connector 1 12 or the female luer connector 
106 and the male luer connector 1 12 from being inadvertently disconnected from the female luer 
connector 106. The male luer connector 112 can only be disengaged from the female luer 
connector 106 when the cap 504 is squeezed radially and simultaneously at two diametrically 
opposed positions disposed at a ninety-degree angle from the prongs 506 thereby causing the 

15 prongs 506 to lift out of the notch 502. Alternatively, the notch 502 and the prongs 506 may 
extend circumferentially, and fitting and release may be done through rigorous pushing together 
and pulling apart. When the notch 502 is circumferential groove, the male luer connector 1 12 
freely rotates in either a clockwise or counterclockwise direction. 

Referring to Fig. 6, in another embodiment, the cap 602 includes an outside portion 608 

20 and an inside portion 610. The outside portion 608 includes teeth 604 disposed on the inside 
proximal face and extending longitudinally. The inside portion 610 includes teeth 606 disposed 
on the outside proximal face and extending longitudinally but in the opposite direction of teeth 
604. When the male luer connector 112 and the female luer connector 106 engage each other by 
screwing them together, the teeth 604 engage the teeth 606 and allow the outer portion 608 to 

25 turn the inner portion 6 1 0 and thereby tighten the coupling of the male luer connector 112 and 
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the female luer connector 106. The outer portion 608 spins freely in the opposite (loosening) 
direction which prevents the male luer connector 112 from being inadvertently unscrewed and 
disconnected from the female luer connector 106. The male luer connector 1 12 can only be 
disengaged from the female luer connector 106 when the cap 602 is pressed toward the female 

5 luer connector 106 and turned in the loosening direction at the same time! Pressing the cap 602 
toward the female luer connector 106 causes the outer portion 608 to move toward the inner 
portion 610 which causes the teeth 604 to engage the teeth 606 and allows the outer portion 608 
to turn the inner portion 610 in the loosening direction. > 

Referring to Fig. 7A and 7B, in still another embodiment, the cap 708 includes a spring- 

10 loaded slidable ratchet 702 with a spring 706 and the slidable ratchet 702 mounted over a slide 
710. The female luer connector 106 includes teeth 704 disposed on a proximal face and 
extending longitudinally. When the male luer connector 1 12 and the female luer connector 106 
engage each other by screwing them together, the teeth 712 in the spring-loaded ratchet 702 
engage the teeth 704 and prevent the male luer connector 1 12 from being inadvertently 

15 unscrewed and disconnected from the female luer connector 106. The male luer connector 1 12 
can only be disengaged from the female luer connector 106 when the spring-loaded ratchet 702 
is pressed proximally so that the teeth 704 and 712 disengage while male luer connector 1 12 is 
turned. 

Referring to Fig. 7C, 7D, and 7E, in still another embodiment, the cap 7 1 8 includes a 
20 spring-loaded slidable ratchet 702 with a spring 706 and the slidable ratchet 702 mounted over a 
slide 710. The female luer connector 106 includes holes (or notches) 716 disposed on a proximal 
face. When the male luer connector 1 12 and the female luer connector 106 engage each other by 
screwing them together, the pin 714 in the spring-loaded ratchet 702 engages one of the holes 
716 and prevents the male luer connector 1 12 from being inadvertently unscrewed and 
25 disconnected from the female luer connector 1 06. The male luer connector 1 12 can only be 
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disengaged from the female li^er connector 106 when the spring-loaded ratchet 702 is pressed 
proximally so that the pin 714 disengages from one of the holes 716 while male luer connector 
1 12 is turned. 

Referring to Fig. 8, in yet another embodiment, the cap 808 includes teeth 804, and the 
5 female luer connector 106 includes a flexible but resilient ratchet 802 which includes a tongue 
810, a landing 812, and a pivot 814. When the male luer connector 112 and the female luer 
connector 106 engage each other by screwing them together, the tongue 810 engages the teeth 
804 and prevents the male luer connector 1 12 from being inadvertently unscrewed and 
disconnected from the female luer connector 106. The male luer connector 1 12 can only be 
10 disengaged from the female luer connector 106 when the landing 812 is pressed down radially 
thereby causing the tongue 810 to raise (outwardly via pivot 814) and then turning the male luer 
connector 112. 

Referring to Fig. 9, in yet another embodiment, the female luer connector 106 includes 
right-hand threads 906 and the female portion 1 14 of the male luer connector 1 12 includes left- 

15 hand threads 904. The male luer connector 112 and the female luer connector 106 engage each 
other by screwing together in one direction, and the male luer connector 204 on the connection 
tube 202 and the female portion 114 engage each other by screwing together in the opposite 
direction. When the connection tube 202 is disconnected from the female portion 1 14 of the 
male luer connector 112, the male luer connector 204 is turned in a direction that tightens the 

20 connection between the male luer connector 1 12 and the female luer connector 106, thus 

preventing the male luer connector 112 from being inadvertently unscrewed and disconnected 
from the female luer connector 106 and releasing the elongated flexible member 104. 

In another embodiment, the female luer connector 106 includes a rotatable connector 910 
coupled to the proximal portion 126 of the elongated body member 102. The rotatable connector 

25 910 includes a first rotating portion 912, a second rotating portion 914 coaxial with the first 
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rotating portion 912, and rotation point 916 coaxial with rotating portions 912 and 914. Rotating 
portion 912 and 914 are independently rotatable in both the clockwise and counterclockwise 
directions. The male luer connector 1 12 and the female luer connector 106 are coupled together 
by screwing the male luer connector 1 12 to the female luer connector 106 while holding the 
5 rotating portion 912. After the male luer connector 1 1 2 and the female luer connector 1 06 are 
coupled together, the male luer connector 1 12 and the female luer connector 106 will rotate 
freely about the rotating point 916, The male luer connector 1 12 can only be disengaged from the 
female luer connector 106 by holding the rotating portion 912 while unscrewing the male luer 
connector 112. Inadvertently holding any other portion besides rotating portion 912 will prevent 

10 decoupling of the male luer connector 1 12 and the female luer connector 1 06. 

Referring to Fig. 10A, 10B, and 10C, in another embodiment, The cap 1010 includes 
teeth 1002 extending longitudinally from a distal face, and the female luer connector 106 
includes a compressible member 1004 which includes teeth 1006. When the male luer connector 
112 and the female luer connector 106 engage each other by screwing them together, the teeth 

15 1 002 engage the teeth 1 006 and prevent the male luer connector 112 from being inadvertently 
unscrewed and disconnected from the female luer connector 106. The male luer connector 1 12 
can only be disengaged from the female luer connector 106 when the compressible member 1004 
is compressed in a direction indicated by arrow 1008- Compressing the compressible member 
1004 causes the teeth 1002 to disengage the teeth 1006 and allows the male luer connector 112 

20 and the female luer connector 106 to be unscrewing. 

In other embodiments, other safety locking mechanisms can be used to prevent the male 
luer connector 112 from being inadvertently unscrewed and disconnected from the female luer 
connector 106 and releasing the elongated flexible member 104. Additionally, all the 
components of the safety locking mechanisms previously described above that are part of the 

25 male luer connector 112 can be instead part of the female luer connector 106. Likewise, all the 
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components of the safety locking mechanisms that are part of the female luer connector 106 can 
be instead part of the male luer connector 1 12. 

In another embodiment, a stopcock valve is connected to and located between the 
connection tube 202 and the female portion 1 14 of the male luer connector 112. The stopcock 
5 valve is used to prevent leaking from the locking-pigtail catheter 100 when the connection tube 
202 is disconnected from the female portion 1 14 or from a medical device. 

Referring to Fig. 1 1 A and 1 IB, in still another embodiment, the male luer connector 1 12 
includes a spool 1 102 for winding any excess elongated flexible member 1 04 extending out of 
the channel 1 18 of the male luer connector 1 12 when the male luer connector 1 12 is coupled to 
10 the female luer connector 106. The end 1 104 of the elongated flexible member 104 is coupled to 
spool 1 102. As the spool 1 102 is turned, the elongated flexible member 104 is wound around the 
spool 1 102. Additionally, the spool 1 102 can include a ratchet which prevents the spool 1 1 02 
from unwinding unless the ratchet is released, by pushing or pulling the spool 1 102 
longitudinally, for example. In another embodiment, the spool 1 102 may be a circumferential 
1 5 groove disposed in the male luer connector 1 12 with a slit in the side of the groove to secure the 
end 1 104 of the elongated flexible member 104. 

In yet another embodiment, the female luer connector 106 includes a valve disposed in 
the central passageway of the female luer connector 106. The valve is closed when the male luer 
connector 1 12 is decoupled from the female luer connector 106. When the male luer connector 
20 1 12 engages the female luer connector 106, the inner wall 134 is inserted into the opening 108 of 
the female luer connector 106 thereby opening the valve disposed in the central passageway in 
female luer connector 106. 

Variations, modifications, and other implementations of what is described herein may 
occur to those of ordinary skill in the art without departing from the spirit and scope of the 



; . :W0 01/76677 • 



20 



PCT/USO 1/11693 



invention. Accordingly, the invention is not to be defined only by the preceding illustrative 
description. 

What is claimed is: 



WO 01/76677 



PCT/USO 1/11693 



-21- 

Claims 

1 1 . A locking catheter, comprising: 

2 an elongated body member defining a central lumen and comprising a distal portion and a 

3 proximal portion, at least a portion of the elongated body member for placement within a patient; 

4 a first proximal member disposed at the proximal portion of the elongated body member 

5 and defining a central passageway extending therethrough and coaxial with the lumen; 

6 an elongated flexible member comprising a first end and a second end, the first end 

7 coupled to the distal portion of the elongated body member, the elongated flexible member 

8 extending through both at least a portion of the central lumen of the elongated body member and 

9 the central passageway of the first proximal member with the second end disposed external to the 

10 elongated body member; and 

1 1 a second proximal member releasably couplable to the first proximal member to allow 

12 selective locking and unlocking of the elongated flexible member therebetween, the second 

13 proximal member defining a central passageway extending therethrough and a separate channel 

1 4 extending therethrough, the elongated flexible member extending through the separate channel 

15 and being slidable therethrough to allow the distal portion of the elongated body member to be 

16 drawn toward the proximal portion of the elongated body member to form a loop in the distal 

17 portion when the first and second proximal members are decoupled, the central passageway of 

18 the second proximal member extending coaxially from, the central passageway of the first 

19 proximal member and the elongated flexible member being compressed between the first and 

20 second proximal members and non-slidable through the separate channel to secure the loop when 

21 the first and second proximal members are coupled together. 

1 2. The locking catheter of claim 1, further comprising a grommet defining a central 

2 passageway extending therethrough, the grommet disposed between the first proximal member 

3 and the second proximal member with the central passageway of the grommet coaxial with the 
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4 central passageway of the second proximal member and creating a seal between the first 

5 proximal member and the second proximal member when the first proximal member is coupled 

6 to the second proximal member. 

1 3 . The locking catheter of claim 2, wherein the grommet also defines a channel extending 

2 therethrough and wherein the elongated flexible member extends through the channel of the 

3 grommet. 

1 4. The locking catheter of clainr 1 , wherein the first proximal member is a female luer 

2 connector and the second proximal member is a male luer ponnector. 

1 5 . The locking catheter of claim 1 , wherein central lumen of the elongated body member, 

2 the central passageway of the first proximal body, and the central passageway of the second 

3 proximal body are configured to receive a stylet. 

1 6. The locking catheter of claim 1, wherein the elongated member comprises plastic. 

1 7. The locking catheter of claim 1 , wherein the elongated member comprises a plurality of 

2 apertures for allowing fluid into and out of the central lumen of the elongated member. 

1 8 . The locking catheter of claim 1 , wherein the first proximal member comprises a valve, 

2 the valve being open when the first proximal member is coupled to the second proximal member, 

3 and the valve being closed when the first proximal member is decoupled from the second 

4 proximal member. 

1 9. The locking catheter of claim 1 , wherein the first proximal member comprises a ratchet 

2 and the second proximal member comprises teeth, the ratchet engaging the teeth when the 

3 second proximal member is coupled to the first proximal member and thereby preventing the 

4 second proximal member from inadvertently decoupling from the first proximal member. 

1 1 0. The locking catheter of claim 1 , wherein the first proximal member comprises one of a 

2 male and female latch and the second proximal member comprises the other of a male and 

3 female latch, the male latch comprising a prong, the female latch comprising a notch, the male 
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4 latch engaging the female latch when the first proximal member is coupled to the second 

5 proximal member and thereby preventing the first proximal member from inadvertently 

6 decoupling from the second proximal member. 

1 11. The locking catheter of claim 1 , wherein the first proximal member comprises a first 

2 latch including a first set of teeth and the second proximal member comprises a second latch 

3 including a second set of teeth, the first set of teeth engaging the second set of teeth when the 

4 first proximal member is coupled to the second proximal member thereby preventing the first 

5 proximal member from inadvertently decoupling from the* second proximal member. 

1 12. The locking catheter of claim 1 , wherein the second proximal member comprises a spool 

2 to wind the elongated flexible member therearound when the second proximal member is 

3 coupled to the first proximal member. 

1 13. The locking catheter of claim I , further comprising a second elongated body member 

2 defining a central lumen extending therethrough, the elongated body member comprising a first 

3 port and a second port, the first port removably couplable to the second proximal member and 

4 extending coaxially from the central passageway of the second proximal member, the second 

5 port for connecting to a device external to the patient. 

1 14. The locking catheter of claim 13, wherein the first port comprises a valve for sealing the 

2 central passageway of the second proximal member when the second port is decoupled from the 

3 device external to the patient. 

1 15. The locking catheter of claim 1 4, wherein the valve comprises a stopcock. 

1 16. A method of locking a catheter in a patient, comprising: 

2 providing a locking catheter comprising: 

3 an elongated body member defining a central lumen and comprising a 

4 distal portion and a proximal portion, at least a portion of the elongated body 

5 member for placement within a patient, 
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a first proximal member disposed at the proximal portion of the elongated 
body member and defining a central passageway extending therethrough and 
coaxial with the lumen, 

an elongated flexible member comprising a first end and a second end, the 
first end coupled to the distal portion of the elongated body member, the 
elongated flexible member extending through both at least a portion of the central 
lumen: of the elongated body member and the central passageway of the first 
proximal member with the second end dispbsed external to the elongated body 
member, and 

a second proximal member releasably couplable to the first proximal 
member to allow selective locking and unlocking of the elongated flexible 
member therebetween, the second proximal member defining a central 
passageway extending therethrough and a separate channel extending 
therethrough, the elongated flexible member extending through the separate 
channel and being slidable therethrough to allow the distal portion of the 
elongated body member to be drawn toward the proximal portion of the elongated 
body member; 

inserting at least the distal portion of the elongated body member into the patient; 

pulling the elongated flexible member through the separate channel of the second 
proximal member to draw die distal portion of the elongated body member toward the proximal 
portion of the elongated body member thereby forming a loop in the distal portion; and 

coupling the first and second proximal members together to compress and lock the 
elongated flexible member and secure the loop. 
17. A locking catheter, comprising: 
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2 an elongated body member defining a central lumen and comprising a distal portion and a 

3 proximal portion, at least a portion of the elongated body member for placement within a patient; 

4 a first proximal member disposed at the proximal portion of the elongated body member 

5 and defining a central passageway extending therethrough and a separate channel extending 

6 therethrough, the central passageway being coaxial with the lumen; 

7 an elongated flexible member comprising a first end and a second end, the first end 

8 coupled to the distal portion of the elongated body member, the elongated flexible member 

9 extending through at least a portion of the central lumen of the elongated body member, the 

10 central passageway of the first proximal member, and the separate channel, and being slidable 

1 1 through the separate channel to allow die distal portion of the elongated body member to be 

12 drawn toward the proximal portion of the elongated body member to form a loop in the distal 

13 portion, with the second end disposed external to the elongated body member; and 

14 a second proximal member releasably couplable to the first proximal member to allow 

15 selective locking and unlocking of the elongated flexible member therebetween, the second 

16 proximal member defining a central passageway extending therethrough, the central passageway 

17 of the second proximal member extending coaxially from the central passageway of the first 

1 8 proximal member and the elongated flexible member being compressed between the first and 

19 second proximal members and non-slidable through the separate channel to secure the loop when 

20 the first and second proximal members are coupled together. 




SUBSTITUTE SHEET (RULE 26) 



WO 01/76677 



2/19 



PCT/US01/11693 



CO 

o 



CM 



CM 



CO 

o 



CD 
LL 



CD 



CO 
CO 



CO 



CO 



CM 
- CM 



CM 



SUBSTITUTE SHEET (RULE 26) 



WO 01/76677 



PCT/US01/11693 



3/19 




SUBSTITUTE SHEET (RULE 26) 



' ": * : WO 01/76677 ' ' PCT/US01/11693 



4/19 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 01/76677 r : . PCIYUS01/11693 



7/19 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 01/76677 " PCT/US01/11693 

9/19 




SUBSTITUTE SHEET (RULE 26) 



10/19 



PCT/US01/11693 




SUBSTITUTE SHEET (RULE 26) 



i) 

. WO 01/76677 : PCT/US01/11693 

12/19 




SUBSTITUTE SHEET (RULE 26) 



>WO 01/76677 '•,>>' PCT/US01/11693 

13/19 - 




t 
112 

FIG. 6 



SUBSTITUTE SHEET (RULE 26) 



WO 01/76677 PCTVUSOl/11693 

14/19 



105 



104 




704 106 
-J 



102 



118-=: 

r ff 



710 



702 



712 



7B 



7B 



t 
112 



FIG. 7A 



Q 



710 



702 



712 



<«(UUI««U««» 



i 

706 



FIG. 7B 



SUBSTITUTE SHEET (RULE 26) 



WO 01/76677J • 



15/19 



PCTrtJSO 1/1 1693 




SUBSTITUTE SHEET (RULE 26) 



PCT/US01/11693 



16/19 




SUBSTITUTE SHEET (RULE 26) 



WO 01/76677 : ■'frkf PCT/USO 1/1 1693 

17/19 




SUBSTITUTE SHEET (RULE 26) 



. WO 01/76677 



PCTAJS01/11693 



18/19 




FIG. 10A 



104 




1006 
1002 / 1004 



106 



1010 ( 
112 



FIG. 10B 



102 









i — L / 


































/ 












SUBSTITUTE SHEET (RULE 26) 



'% *!* ^ B> . ....... .. 

' ."' ' ' WO 01/76677 ". . ' ^. PCT/US01/11693 



19/19 




FIG. 11A 




FIQ.11B 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 


It ona! Application No 

PCT/US 01/11693 


A. CLASSIFICATION OF SUBJECT MATTER t 

IPC 7 A61H25/04 A61M39/10 


- 


According io International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61M A61B 


Documentation searched other than minimum documentation to the extent that such documents are tnd 


uded in the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5 989 241 A (MITTERMEIER ET AL.) 
23 November 1999 (1999-11-23) 
abstract; figures 1-4 

US 4 740 195 A (LANCIANO ) 
26 April 1988 (1988-04-26) 
abstract; figures 1-3A 

US 4 405 163 A (VOGES ET AL.) 
20 September 1983 (1983-09-20) 
abstract; figure 7 

US 5 971 950 A (LAUL ET AL.) 
26 October 1999 (1999-10-26) 
abstract; figures 5,6 

US 5 419 764 A (ROLL ) 
30 May 1995 (1995-05-30) 



1-3,7,17 
1,5-7,12 
1,9 
1.10 



□ 



Further documents are listed In the continuation of box C. 



Patent family members are listed In annex. 



° Special categories of cited documents : 

'A' document defining the general state of the art which Is not 

considered to be of particular relevance 
'E* earlier document but published on or after the International 

filing date 

•L' document which may throw doubts on priority claJm(s}or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

■O* document referring to an oral disclosure, use, exhibition or 
other means 

*P* document published prior to the international fifing date but 
later than the priority date claimed 



T 1 later document published after the International filing date 
or priority date and not In conflict with the application but 
cited to understand the principle or theory underVing the 
Invention 

")C document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document b taken alone 

•Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person sWtted 
In the art. 

document member of the same patent family 



Date of the actual completion of the International search 

8 August 2001 



Date of maiSng of the International search report 

16/08/2001 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL-2280HVRi]8wijk 
Tel (431-70) 340-2040. Tx. 31 651 epo nl, 
Fax: (+31-70)340-3016 



Authorized officer 



Michels, N 



RHmPCT7ISA/2 10 (second cheat) (July 1092) 



INTERNATIONAL SEARCH REPORT 

• ^ * J; Tinfonnetion on patent family members 


b » tionaJ Appleatlon No 

PCT/US 01/11693 


Patent document 
dted in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date - 



US 5989241 A 23-11-1999 US 5730724 A 24-03-1998 



US 4740195 A 26-04-1988 US 4643720 A 17-02-1987 

CA 1322926 A 12-10-1993 

DE 3785236 A 13-05-1993 

DE 3785236 T 04-11-1993 

EP 0234364 A 02-09-1987 

ES 2040705 T 01-11-1993 

JP 1710967 C 11-11-1992 

JP 3077747 B 11-12-1991 

JP 62192174 A 22-08-1987 



US 4405163 


A 


o/i r\r\ 1AOO 

20-09-1983 


nr 

UL 


Z9498ob b 


U4— uo— iyoi 








JIT 

AT 


1 COO T 

3582 T 


lb-0o-ly8J 








DE 


3063540 D 


A"7 ft7 1AQO 

0/— U/— 1»8J 








DK 


522980 A,D, 


i o ac i no i 








CD 

Er 


A AO i noo A 

0031022 A 


A1 A"7 1001 

oi-o/-iyai 








PC 


49/ 148 v 


ni in 1001 

oi-iu-iyai 








rc 
tb 


810/1)18 A 


iu-12— iyai 








FI 


803841 A 


13-06-1981 








IE 


50586 B 


14-05-1986 








JP 


56097694 A 


06-08-1981 








NO 


803734 A 


15-06-1981 


US 5971950 


A 


26-10-1999 


US 


5688254 A 


18-11-1997 








US 


5344414 A 


06-09-1994 








US 


5954708 A 


21-09-1999 








US 


5776116 A 


07-07-1998 








US 


5330450 A 


19-07-1994 








US 


5281206 A 


25-01-1994 








US 


5199947 A 


06-04-1993 








US 


4752292 A 


21-06-1988 








CA 


1232175 A 


02-02-1988 








DE 


3477995 D 


08-06-1989 








EP 


0114677 A 


01-08-1984 








JP 


1435244 C 


07-04-1988 








JP 


59141954 A 


14-08-1984 








JP 


62043697 B 


16-09-1987 



US 5419764 A 30-05-1995 NONE 



ram PCI7ISA/210 {patent famtyemer) (July 1992) 



